J. Am. Chem. Soc., Reisman, S.E. et al. 
To a solution of enone 5 (2.50 g, 8.40 mmol) dissolved in 42 mL DMF was added 2,6-lutidine (5.87 mL, 50.0 mmol). The solution was cooled to 0 °C while stirring under N 2 and TIPSOTf (6.77 mL, 25.0 mmol) was added over 5 min. The reaction mixture was warmed to room temperature and stirred for 1½ h, then quenched by addition of 100 mL saturated aqueous NaHCO 3 and diluted with Et 2 O. The aqueous layer was partitioned J. Am. Chem. Soc., Reisman, S.E. et al. 
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with Et 2 O (500 mL total) and combined ethereal extracts were washed once with brine, then dried over MgSO 4 . Filtration was followed by concentration under reduced pressure, and the crude material was purified by silica gel chromatography (gradient elution, 10→50% EtOAc/Hexanes) to give 3.30 g (87% yield) of S1 as a white solid. FTIR (NaCl/thin film): 3264, 3104, 2943, 2866, 1725, 1598, 1489, 1463, 1352, 1248, 1152, 1096, 1068, 882, 753, 734 , 682 cm -1 ; 1 H NMR (500 MHz, CDCl 3 ) δ 9.33 (brs, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.11 (t, J = 7.5 Hz, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.82 (dd, J = 10.0, 4.0 Hz, 1H), 6.28 (dd, J = 10.0, 1.5, 1H), 4.52 (d, J = 4.0 Hz, 1H), 3.67 (dd, J = 8.5, 4.5 Hz, 1H), 2.76 (ddd, J = 8.5, 4.0, 1.5 Hz, 1 H), 1.24 (s, 3H), 1.15 (septet, J = 7.5 Hz, 3 H), 1.02 (m, 18H) , 0.91 (s, 3H); 13 C NMR (126 MHz, CDCl 3 ) δ 194. 7, 153.0, 146.2, 135.1, 129.7, 129.1, 124.6, 123.2, 119.5, 115.0, 88.5, 69.5, 50.1, 43.6, 39.4, 26.7, 19.8, 18.1, 18.1, 12.5 To a solution of enone S1 (6.00 g, 13.2 mmol) in 50 mL THF cooled to -78 °C was added LHMDS (1.0 M solution in THF, 14.50 mL, 14.50 mmol) and the reaction was stirred under N 2 for 20 min before addition of L-selectride (1.0 M solution in THF, 15.84 mL, 15.84 mmol) . After stirring 2 h with slow warming from -78 °C to -60 °C, a solution of Tf 2 NPh (9.42 g, 26.40 mmol) in 20 mL of THF was added via cannula and the reaction mixture was gradually warmed to room temperature and stirred for an additional 4 h. The reaction was quenched by addition of saturated aqueous NaHCO 3 and the aqueous layer was partitioned with a total of 600 mL EtOAc. The combined EtOAc extracts were washed once with brine, dried over MgSO 4 , filtered, and concentrated under reduced pressure. The crude residue was purified silica gel chromatography (gradient elution, 5→40% EtOAc/Hexanes) to give 6.70 g (89% yield) of 10 as a white solid. FTIR (NaCl/thin film): 3260, 3103, 2945, 2868, 2253, 1725, 1598, 1491, 1465, 1420, 1350, 1247, 1210, 1144, 1066, 884, 754, 731, 683 cm -1 ; 1 H NMR (500 MHz, CDCl 3 ) δ 9.39 (s, 1H), 7.27 (m, 2H), 7.11 (t, J = 8.0 Hz, 1H), 6.89 (d, J = 8.0 Hz, S4 1H), 6.01 (t, J = 4.5 Hz, 1H), 4.85 (s, 1H), 3.59 (dd, J = 10.0, 2.5 Hz, 1H), 2.54 (ddd, J = 18.0, 8.5, 4.5 Hz, 1H), 2.46 (m, 1H), 2.31 (ddd, J = 10.0, 8.5, 4 .5 Hz, 1H), 1.87 (s, 3H), 1.06 (m, 3H), 1.03 (m, 18H), 0.74 (s, 3H); 13 C NMR (126 MHz, CDCl 3 ) δ 153. 3, 150.2, 135.4, 129.5, 124.9, 123.0, 120.4, 118.2, 114.8, 88.1, 66.8, 47.3, 47.0, 35.20, 27.1, 22.3, 18.4, 18.2, 12.8. HRMS (ES+) In a 500 mL flask, powdered molecular sieves (1.0 g) were flame-dried in vacuo. After cooling to room temperature, vinyl triflate 10 (6.70 g, 11.30 mmol) was added followed by DMF (40 mL) and MeOH (10 mL, 247 mmol). The resulting mixture was stirred vigorously under N 2 for 30 min, after which time DIPEA (7.88 mL, 45.2 mmol), dppf (537 mg, 0.966 mmol) and Pd 2 (dba) 3 •CHCl 3 (500 mg, 0.483 mmol) were added sequentially. The flask was fitted with a reflux condenser and the orange mixture was purged with CO for 5 min, then heated to 60 °C under a CO atmosphere for 1½ h. The reaction was cooled to room temperature, diluted with Et 2 O (100 mL) and filtered through Celite. The sieves were washed several times with Et 2 O, and the filtrate was washed with 150 mL of water. The aqueous layer was back-extracted with several portions of Et 2 O (500 mL total) and the ethereal extracts were washed once with brine and dried over MgSO 4 . Filtration was followed by concentration under reduced pressure, and the crude brown residue was purified by silica gel chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 3.90 g (69% yield) of 11 as a white powder. FTIR (NaCl/thin film): 3269, 2944, 2865, 1722, 1597, 1488, 1463, 1348, 1255, 1060, 915, 882, 752, 737 3, 141.3, 135.5, 135.5, 129.1, 125.0, 122.8, 121.5, 114.4, 87.5, 51.7, 46.1, 44.2, 36.6, 28.1, 23.2, 19.2, 18.3, 18.2, 12.6 In a 500 mL flask fitted with a CaCl 2 drying tube, CeCl 3 •7H 2 O (17.40 g, 46.80 mmol) was heated to 120 °C in vacuo for 12 h, then cooled to room temperature under N 2 . The flask was quickly fitted with a septum, 50 mL of THF was added, and the resulting slurry was stirred vigorously for 1 hour at room temperature. A solution of ester 11 (3.90 g, 7.80 mmol) in 15 mL THF was added via cannula (rinsed with 5 mL THF) and the mixture was stirred for 30 min at room temperature before it was cooled to -40 °C. To the cooled solution was added 18.20 mL of MeMgBr (3.0 M solution in Et 2 O, 54.6 mmol) and stirring was continued for 20 min at -40 °C followed by 10 min stirring at 0 °C. The reaction was poured into ice and diluted with Et 2 O (200 mL). The aqueous layer was partitioned several times with Et 2 O (500 mL total), and the combined Et 2 O extracts were washed twice with saturated aqueous NaHCO 3 , once with brine, and dried over MgSO 4 . Filtration was followed by removal of solvent under reduced pressure, and the crude residue was purified by silica gel chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 3.75 g (96% yield) as a white powder. FTIR (NaCl/thin film): 3257, 2942, 2866, 1719, 1597, 1488, 1463, 1370, 1349, 1255, 1078, 1054, 910, 883, 752, 733, 679 1, 125.0, 123.1, 123.0, 121.9, 114.5, 87.8, 72.2, 63.0, 45.9, 44.1, 37.2, 29.8, 29.3, 28.5, 22.1, 19.2, 18.6, 18.5, 13.5 cooled to -5 °C and aqueous NaOCl (diluted to ~0.1 M from commercial Clorox® (~0.84M), 19.0 mL, 19.0 mmol) was added dropwise over 5 min. The reaction temperature was maintained at -5 °C for 30 min, after which time TLC indicated the reaction was not complete and additional NaOCl was added (2 x 7.0 mL, 14.0 mmol total) and stirring continued for 1½ h total. The reaction was quenched with saturated aqueous Na 2 S 2 O 3 and diluted with 150 mL EtOAc. The aqueous layer was partitioned with EtOAc (300 mL total), and the combined EtOAc extracts were washed once with saturated aqueous NaHCO 3 , brine, and dried over MgSO 4 .
Filtration was followed by concentration under reduced pressure, and the residue was purified by silica gel chromatography (gradient elution, 0→30% EtOAc/Hexanes) to give 0.667 g (78% yield) of 13 as a white foam. FTIR (NaCl/thin film): 3258, 3166, 3103, 2945, 2866, 1719, 1598, 1463, 1353, 1260, 1118, 1054, 911, 883, 734 , 680 cm -1 ; 1 H NMR (400 MHz, CDCl 3 ) δ 9.19 (m, 1H), 7.25 (m, 2H), 7.07 (t, J =7.6 Hz, 1H), 6.87 (d, J = 7.6 Hz, 1H), 5.45 (d, J = 8.8 Hz, 1H), 3.87 (dd, J =12.0, 4.0 Hz, 1H), 2.53 (m, 1H), 2.33 (s, 3H), 2.03 (m, 2H), 1.48 (s, 3H), 1.25 (s, 3H), 0.87 (m, 22H), 0.76 (s, 3H); 13 C NMR (100 MHz, CDCl 3 ) δ 208. 5, 153.0, 134.9, 129.4, 125.5, 122.8, 120.7, 114.4, 89.0, 69.3, 62.6, 57.6, 46.8, 42.0, 39.1, 31.0, 29.8, 27.1, 20.1, 19.2,18.5, 18.4, 13 MeOH/CH 2 Cl 2 ). FTIR (KBr pellet): 3218, 3143, 2964, 2944, 2921, 1708, 1690, 1595, 1490, 1462, 1347, 1262, 1169, 1060, 1016, 921, 750, 641, 556 3, 151.2, 135.7, 128.7, 125.4, 122.0, 121.7, 113.6, 85.9, 66.3, 63.1, 56.1, 46.1, 36.6, 29.8, 29.3, 26.6, 19.4, 17.5 6, 136.8, 130.0, 125.9, 124.2, 123.9, 115.0, 86.9, 74.8, 67.8, 66.5, 48.4, 45.9, 42.7, 38.0, 30.1, 27.5, 21.4, 19.9, 18.5 was added a solution of Martin sulfurane (1.22 g, 1.81 mmol) in 4 mL benzene (note: Martin sulfurane was weighed and stored in a glove box to preserve the integrity of the reagent). The resulting yellow solution was stirred 20 min at room temperature, and then quenched with 10 mL of 0.5 M NaOH. The aqueous layer was S9 partitioned with 400 mL total of EtOAc, and the combined EtOAc extracts were washed once with brine, dried over MgSO 4 , and concentrated under reduced pressure. The crude oil was purified by silica gel chromatography (gradient elution, 10→70% EtOAc/Hexanes) to give 180 mg (82% yield) of S3 as a fine white powder. FTIR (NaCl/thin film): 3422, 3245, 3096, 2960, 2931, 1719, 1598, 1492, 1461, 1355, 1260, 1064, 912, 754, 733 5, 141.8, 135.0, 129.3, 124.5, 123.5, 122.0, 114.6, 114.5, 86.5, 69.5, 65.4, 47.7, 46.2, 40.7, 37.5, 28.6, 27.4, 20.8, 17. 23 (s, 3H) , 0.86 (s, 3H); 13 C NMR (100 MHz, CD 2 Cl 2 ) S10 δ: 208. 1, 152.1, 135.6, 135.1, 130.2, 126.4, 123.5, 119.4, 118.1, 114.7, 94.2, 65.3, 57.8, 48.0, 44.8, 39.7, 31. To a stirring solution of ketone 4 (35 mg, 0.097 mmol) in 0.7 mL THF under N 2 was added DBU (7 µL, 0.047 mmol). The resulting orange solution was stirred 4 h at room temperature, at which time TLC indicated complete conversion to the aniline. The solution was cooled to 0 °C and addition of Et 3 N (82 µL, 0.584 mmol) was followed by phosgene addition (287 µL of ~20% soln in PhMe, 0.584 mmol). The mixture was warmed to room temperature over 30 min and concentrated in vacuo to approximately one third the original volume. The amine salts were suspended in dry Et 2 O (2 mL), filtered in vacuo over Celite (mixture transferred to a fritted filter containing Celite fitted with a rubber septa via Teflon cannula), and rinsed with a total of 25 mL dry Et 2 O.
The filtrate was concentrated under reduced pressure, the residue was azeotroped with benzene (2 x 2 mL), and further dried in vacuo for 2 h. The yellow oil was dissolved in 0.5 mL THF, cooled to -78 °C while under N 2 , and t-BuOH (9 µL, 0.097 mmol) was added. Meanwhile, in a separate flask, LiCl (65 mg, 1.55 mmol) was S11 rapidly flame-dried in vacuo. Once cooled, freshly prepared SmI 2 (3.88 mL of ~0.1M soln, 0.388 mmol) was added rapidly and the resulting emerald green mixture was stirred 10 min under N 2 (note: SmCl 2 is only sparingly soluble in THF, therefore it should not be prepared and stored, but instead used immediately). The preformed mixture of SmI 2 /LiCl was added dropwise via Teflon cannula to the cooled solution of the isocyanate and stirred 15 min at -78 °C. If the reaction was not complete, additional SmI 2 /LiCl solution was added in 1 equivalent portions until TLC indicated no remaining isocyanate. The reaction was quenched by treating with O 2 at -78 °C followed by addition of saturated Na 2 S 2 O 3 and dilution with EtOAc. The aqueous layer was partitioned with of EtOAc (50 mL total), and the combined organic extracts were washed once with saturated Na 2 S 2 O 3 , once with brine, dried over MgSO 4 , filtered and concentrated under reduced pressure. The crude yellow oil was purified by silica gel chromatography (gradient elution, 10→30% EtOAc/Hexanes) to give 25 mg of 2 (75% yield) as a white powder. Attempts to recrystallize from CH 2 Cl 2 /MeOH provided a single crystal suitable for x-ray diffraction. FTIR (NaCl/thin film): 3250, 3092, 2965, 2934, 2250, 1703, 1698, 1619, 1469, 1370, 1334, 1297, 1212, 1143, 1076, 1016, 911, 735 7, 180.5, 141.3, 134.9, 128.9, 128.5, 125.2, 121.4, 119.2, 109.6, 63.2, 58.2, 57.2, 46.1, 44.2, 38.9, 28.9, 25.1, 24.3, 23 To a stirring suspension of 4 (140 mg, 0.389 mmol) in 3 mL of CH 2 Cl 2 under N 2 was added (Boc) 2 O (100 µL, 0.428 mmol) followed by sequential addition of DMAP (2 mg, 0.016mmol) and Et 3 N (0.272 mL, 1.94 mmol). The resulting yellow solution was stirred 30 min, at which time TLC indicated consumption of starting S12 material and DBU (33 µL, 0.194 mmol) was added. Stirring was continued at room temperature for 3 h, then the reaction was diluted with CH 2 Cl 2 and 10 mL of H 2 O was added. The aqueous layer was partitioned with a total of 60 mL CH 2 Cl 2 , and the combined CH 2 Cl 2 extracts were washed once with brine, dried over MgSO 4 , and concentrated under reduced pressure. The crude orange oil was purified by silica gel chromatography (gradient elution, 0→30% Et 2 O/Hexanes) to give 150 mg (93% yield) of S4 as a yellow oil. FTIR (NaCl/thin film): 3338, 2977, 2929, 1725, 1672, 1584, 1523, 1446, 1367, 1247, 1159, 1050, 1024, 754 8, 156.6, 154.2, 138.4, 137.0, 132.8, 130.8, 128.3, 125.0, 124.9, 123.4, 118.1, 79.9, 65.5, 58.7, 49.8, 48.8, 32.9, 28.5, 25.2, 22.8, 21. To a glass microwave vessel containing S4 (82 mg, 0.197 mmol) was added MeONH 2 •HCl (248 mg, 2.96 mmol) followed by 3 mL pyridine. The vessel was equipped with a stir bar, sealed, and heated to 65 °C (high irradiation setting) for 2.5 h. The resulting clear solution was diluted with Et 2 O and white solid precipitated. The solid was filtered through celite and washed with a total of 75 mL Et 2 O, and the combined filtrate was concentrated under reduced pressure. The crude oil was purified by silica gel chromatography (gradient elution, 0→15% Et 2 O/Hexanes) to give 73 mg (83% yield) of 15 as a colorless oil. FTIR (NaCl/thin film): 3493, 3397, 2966, 2934, 1728, 1580, 1517, 1446, 1366, 1302, 1241, 1158, 1050, 908, 752, 735 cm -1 (dd, J = 10.0, 7.6 Hz, 1H), 2.30 (ddd, J = 13.2, 7.6, 4.0 Hz, 1H), 2.13 (ddd, J = 13.6, 10.0, 9.6 Hz, 1H), 1.50 (s, 9H), 1.46 (s, 3H), 1.31 (s, 3H), 1.16 (s, 3H) ; 13 C NMR (100 MHz, CDCl 3 ) δ 153. 4, 153.4, 151.1, 139.3, 136.1, 132.2, 128.6, 127.4, 125.8, 122.5, 121.0, 116.6, 80.1, 67.5, 61.7, 49.8, 49.6, 48.1, 33.2, 28.6, 26.2, 22.4, 20.9; HRMS (ES+) To a solution of 15 (58 mg, 0.131 mmol) in 1 mL DCE under N 2 was added glacial AcOH (80 µL, 1.31 mmol) followed by NaBH 3 CN (83 mg, 1.31 mmol). After 1 hr of stirring at room temperature, additional NaBH 3 CN (10 mg, 0.159 mmol) and AcOH (10 µL, 0.167 mmol) were added and the mixture was stirred one additional hour. The reaction was quenched with H 2 O and diluted with EtOAc. The aqueous layer was partitioned with a total of 50 mL EtOAc and the combined organic layers were washed once with saturated aqueous NaHCO 3 , once with brine, and dried over MgSO 4 . Filtration was followed by removal of the solvent under reduced pressure, and the crude colorless oil was purified by silica gel chromatography (gradient elution, 0→20% Et 2 O/Hexanes) to give 40 mg (69% yield) of S5 as white foam. Note: this material is used immediately in the next step as it is unstable to long term storage. FTIR (NaCl/thin film): 3416, 2975, 2952, 2881, 2809, 2250, 1728, 1579, 1516, 1446, 1367, 1304, 1240, 1160, 1047, 1023, 924, 753, 732 5, 142.6, 141.2, 136.1, 134.2, 128.3, 128.1, 123.2, 120.1, 80.0, 67.6, 66.5, 60.9, 48.9, 48.7, 34.3, 28.6, 26.5, 22.7, 21. To a solution of 16 (58 mg, 0.127 mmol) in 0.5 mL of THF under N 2 was added SmI 2 (~0.1 M solution in THF, 3.0 mL, 0.30 mmol) at room temperature. After stirring 15 min, the deep blue solution turned yellow, however TLC indicated remaining starting material. Three additional 3.0 mL portions of SmI 2 solution (1.20 mmol total, ~10 equivalents) were added over 1 hour, at which time TLC indicated complete conversion. The reaction was quenched by addition of saturated aqueous Na 2 S 2 O 3 and diluted with EtOAc. The aqueous layer was partitioned with a total of 75 mL of EtOAc, and the combined EtOAc extracts were washed once with brine, dried over MgSO 4 , filtered and concentrated under reduced pressure. The crude oil was purified by silica gel chromatography (gradient elution, 10→30% EtOAc/Hexanes) to give 52 mg of S6 (92% yield) as a colorless oil. FTIR (NaCl/thin film): 3418, 3311, 2967, 2874, 1726, 1691, 1579, 1515, 1445, 1366, 1241, 1158, 1050 , 923, 753, 731 cm -1 ; 1 H NMR (500 MHz, CDCl 3 ) δ 7.92 (d, J = 8.5 Hz, 1H), 7.81 (s, 1H), 7.26 (m, 1H), J. Am. Chem. Soc., Reisman, S.E. et al. S15 6.99 (m, 2H), 6.61 (brs, 1H), 6.03 (dd, J = 17.5, 11.0 Hz, 1H), 5.51 (dd, J = 11.0, 1.5 Hz, 1H), 5.26 (dd, J = 17.5, 1.5 Hz, 1H), 4.71 (d, J = 9.0 Hz, 1H), 4.04 (dd, J = 12.5, 4.0 Hz, 1H), 2.50 (ddd, J = 11.0, 7.0, 1.5 Hz, 1H), 2.24 (ddd, J = 13.0, 7.0, 11.0 Hz, 1H), 2.08 (ddd, J = 13.0, 12.5, 11.0 Hz, 1H), 1.51 (s, 9H), 1.27 (s, 3H), 1.22 (s, 3H), 1.21 (s, 3H); 13 C NMR (125 MHz, CDCl 3 ) δ 160. 8, 153.0, 143.5, 140.9, 136.2, 134.2, 128.8, 128.4, 123.7, 122.8, 121.2, 120.4, 80.8, 66.2, 53.4, 49.5, 49.4, 47.2, 33.8, 28.5, 26.5, 22.7, 21 
